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摘    要 
酪氨酸磷酸酶 Shp2（The Src homology phosphotyrosylphosphatase 2）
常常过表达于乳腺癌组织，可能影响乳腺癌的发生及及发展，但是其具体的作
用和调节机制还不清楚。本课题利用 Shp2 的过表达载体或干扰小 RNA 载体，改
变乳腺癌细胞中 Shp2 的表达，研究了 Shp2 对乳腺癌细胞生长及其主要促生长
信号雌激素的影响。结果发现：（1）Shp2 活性对乳腺癌细胞的增殖是必需的，
降低 Shp2 的蛋白表达水平，就会阻滞乳腺癌细胞 MCF7 和 MDA-MB-231 的生长；
（2）剂量依赖性地，雌激素能够促进乳腺癌细胞 MCF7 和 Bcap37 中 Shp2 及其
伴侣蛋白 Gab2的表达，而作为对照，雌激素受体阴性的 MDA-MB-231细胞中 shp2
的蛋白表达基本不受雌激素的影响；（3）Shp2 参与调节雌激素促乳腺癌细胞生
长的效应，shp2 的特异性抑制剂 pshp1 和 pshp4 抑制雌激素刺激乳腺癌细胞
MCF7 的生长，10 μM时可完全消除雌激素对 MCF7 的促增殖；（4）Shp2 酶特异
性抑制剂阻止雌激素信号诱导的靶基因 TFF1 的转录；用干扰 RNA 降低 shp2 蛋
白的表达，也得到了同样颉抗雌激素诱导基因转录的结果；（5）雌激素剂量依
赖型地促进 ERα，IGF-IR,Shp2,Gab 2 复合物的形成；（6）Shp2 的相关细胞质
信号物质 IGF-IR 和 Akt 介导雌激素诱导的基因转录，雌激素不仅激活乳腺癌细










































Shp2（The Src homology phosphotyrosylphosphatase 2）is over-expressed in 
most of cases of breast cancer and play an important role in breast tumorigeneisis. 
However, the detail of shp2 actions is poorly understood. In the current studies, we 
investigated effects of Shp2 on basic or estrogen-mediated cell growth in breast 
cancer cell lines. The results showed that: (1) cell growth was inhibited when protein 
level of Shp2 was decreased by interference small RNAs of Shp2 in breast cancer 
cell line MCF7 and MDA-MB-231; (2) estrogen induced the expression of Shp2 in 
dose dependent manner in MCF7 and Bcap-37 cells; (3) the inhibitors of Shp2 
activity, pshp1 or pshp4, strongly blocked the estrogen-stimulated cell proliferation 
in MCF7 cells; (4) pshp1 or pshp4 suppressed the estrogen-mediated transcription of 
target gene TFF1. In addition, deletion of Shp2 protein also repressed the effects of 
estrogen on TFF1 transcription; (5) estrogen stimulated formation of a complex 
involing ERα，IGF-IR, Shp2 and Gab2 in a dose-dependent fasion; (6) estrogen 
activated  IGF-IR or Akt in MCF7 cells, and inhibitors of the phosphorylation of 
IGF-IR or Akt decreased the mRNA level of TFF1(pS2) induced by estrogen 
treatment. Taken together, these results suggested that shp2 play important roles in 
breast tumorigenesis by the regulation on estrogen signaling pathway, and provide a 
novel mechanism. On the basis of these premises, we believe that more works 
deserved to be investigated the roles of Shp2 in estrogen signaling pathway. Shp2 
may serves as a new therapeutic target against breast cancer. 
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    (3)小管癌：发生于导管或小导管上皮细胞，是恶性度较低的一类型，预后
良好。  
    (4)腺样囊性癌：由基底细胞样细胞形成大小、形态不一的片块或小染，内
有数目不等，大小较一致的圆形腔隙。腔面及细胞片块周边可见肌上皮细胞。  
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